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LIGHT MODULATION SEMICONDUCTOR DEVICE AND ITS 



(57)Abstract: 

PURPOSE: To reduce the size of the semiconductor 
device by selectively driving a part corresponding to 
each electrode on a deformable conductive member as 
a capacitor plate on each cell section of which address 
can be specified. 

CONSTITUTION: Metallic field plates 21 indicating 
individual air gap capacitors formed between 
horizontal drain areas 13 and channel stop areas 12 
are arrayed like a matrix. The array of air gap 
capacitors of which addresses can be specified by a 
field effect address transistor xy matrix array formed 
in a substrate is demarcated by the cooperation of the 
matrix array of the floating conductive field plates 21 
formed on an insulating layer applied to the substrate 
and a deflectable metallic thin film. The degree of deflection of each air gap capacitor cell 
depends upon a signal applied to the field effect address transistor. 
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hhj*] 4y»*as«±c# ysiy- has© v h u 
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(2) 

1 

mum i ] ( a > m i w«aw>*»{*a&iR t ; 

(b) ±ES«©»ffi±fcJ&83n;fcl&»a£: ; 

(c) (i) enen©*#a<sw::-j60raiBTfl«s 

nr^*, «8©^£&*m2©«BJ8©¥fr&F- 
7B«i; 

do enen*i±ia¥f?fcF-:/B#©enen© 
tttatjsu ifmrfcF-^f&acenencMSfl- 

»©B«gtf* ; 

*>Sfc*J:ffi*ffi©3lffifc:JBj£;*n5 h-y>i?Z9V7 
: 

(d) ±KaS©^m^«±{C^^ ftfztmSB t ; 

(e) ±ffi«»©B«^±fc#fij£ansil8i»J§lC;«* 

an. enen#±£ats©i!ffij:fc:sasanfc*&Bu§ 

©^WBfcSBS&B.!: : 

(f) ±Efi«±t}g*sn&i6»®±k:. -en-en** jo 

e-fe^KBoen-en i ^ t»«f •s&ficj&fifcans 
«&©«« 

(g) en^n©±Em«t^*<tt>±E^^ffi& 
#m^©±£en^n©«ffit#*^£>8&#*<. a« 

«C7 F WX»^pJtt«:±g-fe;HXH«)-enenK:*W 

#7 f wxig)£snrc±E-fe;PKHfc^^T»^an5 

*SSB¥3W*3£fi. 30 
CB*S2] (a) ^l««S©^«ft:S«t ; 

(b) iEStSJiCff^iC-CSfians^^/I^^W 
THJJ'Xt; 

( c ) ±82v v x y»j9 x©t? 

(d) ±ST h- <J y ?X©±gE*-r/V>*lt«lK2n, 

-mm 

(e) ±E*r/t->^©-€-nen*t. ±E£«©±;£{c 40 
EB$nrc«^B*^«WWK:«t^ T4>fc< £ t>«# 
«l:M3n. ±fBgfi±fcj§MSanfc««8MW-£ 

Ban55fc^*^#gB. 

ce*^ 3 ] ( a ) sg i mmm<D*m&&& t : 

(b) ±sa«©±*tcsag^n&^<tfci^©« 
mjg£^-*£^wt&&$a<h±fB£&±»c^j£an*: 

(c) ±8ElS±l3fi$n, ±f2*W*>':J'©7W 
l:::feUT±S*WV>*JcB»ttC7FL'Xtf£U « 50 
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2 

fttomm h ? ^x* ©en-en© h w >»«*t ±g3 
* *tn*s9 v>m-m<n**n tttfet 5te©s#& 
«a h ?>s>x*© f n >««£**rsn.&£Sc©g 

(d) 7-Y>H7-fA^gi ; 

(e) -tsB7-Y>h*7-f/fg@£±|ES!SM»£S7Fl' 
Xh^vX^KSttan. ±£«Jt3«&l!7F]/XF 

(f) ±^m#^ms!7HPxh7>vx : 5'fc^an 
s±^7 w ©ff *®mz>y- FSfficssansy 

*>5fc<&#£B¥2!lfc3IB. 

©*V>T^?>8HS©£23Mi3!© H W >B«i V-X 

(b) ±fBS«ic^$nft±£y-xB«i±iey- 
h««£B5^ i!6iBJi^ritr-5XSt ; 

U ±S««©±E*«S!y- h nr Hfc 

V»*ffi©±^R:^e^^rsxet ; 

(d) &ts;<ts>K9->mis,t>wt±mm9,my-h 

(e) /1*->J&JfcanfcJJ2&2|&BB£VX ; J',i:L 
Xfit ; 

(f) ±.mfB2tmmiz3m-$tu ±mmt±s.Tm 
^BH©±{czs^*a^'srfiBa««@*ffi^*xe 

&*3£gSB¥i!W£§SH©Sj£*8c. 
[fSHOPB&RSlI] 

[0 0 0 13 ;Mlfttt?4>-7Hl'XB£fcJ:«:3> 
/I* MK X©$M«#£B¥##gSicp§-rs*>©T 
&*. aSCBlXB. #Sg9!li. SE#i»r«3 5-<i:fc 
SBl«lBlB^^Btt©j8tK*t*^s«±ca«^ 635 

ra^abwr^anri^^-f >-7 F uxj&jsbi*© 

SWW^I«gSJCB8Ti'fe©T*S. S«***5«L 
i&B±IC^^nfc7n-^w >y««tt«|f yj/- h 
©V h U ^XEJUt fflBBNttftnUT* g«©*f>fcf£ 
6 nfcB#^*H 7 F kX F 5 > V X ^ © x - y? h U 
i» xiWUk: i -a T7 H Pxjf£Brafcx7^ ^§2 
•feJ|/©IE^JSHS-r«. xT^ty^IW*©® 
l«)©aatt, »1W*BJWBBH7 F V-X h y 

[0 0 0 2] @#^W^P^B©98^f^ ifi^lcfe^ 
S*<©eBS^*©^«t^t?T#fc- r©«fc^*:H«!; 

^WTifi^iBSg© i KDf&mmt. 'J7;^-fz»T©2 

?XStA*:i?5r6lT/HX (CCD) SxU7-Y^ 
-^ir>-9— t^oL/,tlrffl^fc'b©T*S. 
ft:2K7fe3dBSg©SS»lc:^ttaii5S©S?*©«g*©- 
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3 

mthx\t, X8«vhy*;*£«rAfcccD£!xy7 

*«CCD'f^-i?v-©^Bfc:A*^n^t. 171/- 

Siss-r ^> ±T?aw©fiv^e o (cEH-r * €r t; u v>s 

©CCDfcfesH&UfcS*. »8l#©#gftgB££ 
#CfCC CD t»ROH*tcm^»S*gS#A«fc 5 
[0 0 0 3] (MOS) b7>i?X9 

(Optica Acta). 1969^16#5^5 

79-585 ^-5>tvx h >m<o wmm%$m&& 

a.-, 1 9 7 3¥3il©3 4«4 5-7 9'<— i?n>-fe 
>9Vflfi#© r»KS^-^3 if-j ©tf>i;:EJ£ 
a*lTV>*. *Mfi£KMgttIi. 

3tR»««r*^*LTb*5. c©BS£atf-5fc©SS 
A©^ttJtUT. &JlB©»B©#.2>.fcitU 

titans f^awe**? £ l < & ^muz^muD^ 
[o o o 4 j t«*©3E}gtfiiB*R«jgsis^tixT^rr 

¥«ft£fi©y- hT*£g<t#©*B4SEig-r££-C 

b&fc«J©«ffifci&&l,;fc$3;8oTt,2:3. 
(0 0 0 5) «±©£5fc^©f§l®&*#«LT. * 
589114. rr>/t£ hT/JxfflfcStvciS!). CCDjgg» 
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4 

SfcM^5t>or»S. *589§©SfW«3t2i!KHlc^ 

htb. ie#ja<D^gM*««fc»LsiB]WfcisiiaiUT 

*jS«cb. ?-r >/h 5-r >7 1* i^ms-??* 
#^c#j*anfc«#j»*S7 k l-x h5>^x^K 

10 KW*fc«LTV»*. &JB»©SBIi4. - bo-tJI/D- 

x©* 5 k%«©# u v-tm& s/£sffc«cj&#&iK© 
a* <*+»j7) e©±»-»*an. amjkcmu * 
£fi»r**B4fc£^< 4t>-jg©&js/g*^/?t<> 

#£«©e*S4S* *;£«£#©£«&-?* oT. x 
US. ^©±. KU-f >®«t^Ue*fB©^2©F- 

20 x>>fmmm¥mit&m±.£.. »*s*it*ohw> 

wfcsnTu*. sec. m2©H-tr>^«ii. & 
SWc^p—tV h©^*w?n©»E 

5iJ©TiCJgjESanTtn<5. #'Jv-Un>© < fc5^mfi 
*!Sft*«#»»ltJ:<&tf[AUfc^U v F 
©»»®±Kfi«*^JdrlC^l,S«-^*l5e#^ 
© H V-i >*«©* tt-fnwi***^ * 5 CJBjfcf 

» H©±fc»*an&a^ftsa^8©±fc»*an 

50 S. ±l2&mSiiSI4fi*©7D— xW>^SS^^'t/ 

/t -> ^ — fe;u©s?iic^sn5-fe;w 2:4 ©» t-^© 
se*j@©^HB*ffiic«fc-3TS»atis. e^©7D 

ffi) 475:5. ^©^k-Ktt^K&K^iiL/TJBaL 
&j£Ci-3T» «#26*li7HP-XN7>yx^©S^ 

-m:, Qtimsk'r'wz (ccd) ©iisji*ie.iii2 

^U- h©^l£fcttff©S-^^©M^A**9l^fc*-r. 
::©ccDiiigS[i. *JM»«S7K^h?>s?^^ 
* i gfc 1 7^ >*7 k uxiftrr«. 

V h y ^XEHI©fTS&tt5Kffltt©-*©«f fc££tt5 

*»©x7^-y-v7 , +^A->^-4^iiftans. c©x 
50 \>vs9—*l)v<» i ^©5^ >*s«-rs. 
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[0 0 0 7] Q#2*£g7Fl'Xh5>i>X*©x-y 

eS5fg©&2 © H— If >y*ISU&««*t£!&*D 7d- 

i'Uri >#**©££ L&yy y H©Tir}gjS$n^t^ 
^JSWa^SftS. Sg3©H?ISW£LTB:. ifi£l,£: 
#U ->U 3>©^U 5, F«jg©»^5^fc-3©®«©M 
ft, «KtiS5fe#S!TH-b!>^*rJ(SfT9»S^*S: 

t--< >it&mnft7u- h©v h y ;?xs5ij©Tca5 

-f >s«tsra$ftoa*tSs *sw-6#'j^'jn>© 

y u y mmozmmtms&wzmmmBftt&m 

■tz&fct&ofcmmosiAznit 

&rz>. m4©^jg«tuT». sstaseuiM©* 

JljWBJfca nT^*¥*fc£fi©£®»#©T#l;:ffil!} 
t-S¥SJ*K«l*}©S^0rlcSEA-C^an-5. 
S*£S*M©SB 2 © F-^®«tt. 7 D-x^ >y&« 
S#7U-h©-7hU*XB?«©TtCteBU £©jg2 

*«>B5i#u ->y n>y u s> FtB6©T«as#wia£*t 

[0 0 0 8] HfcaSCSfK <!:. H1*^6H 
414. *»Wfc«oTH)«Sn&3lEl6«T?»*3ia»i¥ 
«#:£«©»fMH?&^-r. HlSWWfcfc, ft^T 
ft&&¥3?#gB«. £O«60PS3''.Ja>OJ:9t: 
»fP©fi«a©i{s*^»fcJ:S»«l OttLTtt 

rjMbs/ u a >©»»£ i i *t^^s« i o ©& 
hyy*t, *^*sisi o©n«i««©^.fiiic^fiic5n 

S. ft« (WWMUR) ©jB*jgfc e koT¥ig#««l 

^Mh^^l 2*i«JStgi:Sae3IS©HW> 
©ffi»*MB*{'S5j«-r«>. *fcPSS''J3>**l*C 

\t, ft^xh^nn p s®®t&o. f 

12H, F P-f 1 3 ©fifcMBfc H M ><g«ilW 

ursstsse&s? (wsn ©&2©f- 



#OT4-2 112 16 

6 

hy^i 2 1 H W l 3 ©Wfcjg;** 
9TW«<IPH 3fcNU «^^©BI«-cra 

2©F-e>^*ffiLfc*«l 4ttFW>««l 3t 
l^Uifcx-yYf-iJ *XE#lfcMA,&*x W\>X ;* 

E^HJ? XBJ!l©tfift©mjft»*I!7' F VX F 9 >$? 

*. KjS©«*S©¥^#S««!:^^— H (0** 

T) F K >fm 1 3 e*u Bjs&mffitf* 

ttR3n«. ^hUf XEM©«#3»*S7Kl^Xh7 

>^x^©K9>^x^y-h«ijg«yt^->jgdcan 

fc*«S^iS#:«»fc±oTft«an*. ±B£ttA* 

1 0*tpffl->'j3>t?a& 

n-€ r n©#u$'U3>©h7>vx^y-h«iisi 5 

», *U J'U 3>#»©^u y FttA©*£d£n«. 

^n-pn©h^>yx^y-h«igi 5©n±trtt. - 
Kfl:-> , J3>©i8»Bi6a9gj«sn, y-h©fii®ic 
fe. -R5/U3>©«iistfc«jBi 7*wj«an*. # 
y -> u a >© h ? >i?x *y- h#fc§ 1 5 ±«>-tn-en 

©Kfc&JB 1 6 «. ftfcTZX U -> U 3 >©y- h 1 5 
©«!B«JH8*CATj£:*t 0 TH*«»S*WbT^ 

an yp2o AMHi-eru #u » u 3 >© h ? >s*x^ 
y-M»ai 5©±jc«fj«an-s. cntcto, 

xun>©h^>57x^y-h«iei 5®±cM*n 
x - y v h u if xmm<r>4tm8&.%-7v- v- 2 1 *» 
M^n*. «*^i^-h2 its. 

1 0©Kfc<feJgl l©±fc, x-yThU*XB?i|©# 
*©«»»*7Hl'Xh5>yx^fc*tt«SfitS» 

c UTjgjEsan-s. iSftc4:JHJi*#^ix— h 2 1 ©B?a 

«fc-3TT^fc0HO©lo^a»cS>t)-a-T, ^-tx^nEg 

an*. 

[0 0 0 9] 3»M¥«lfMtBo^lca. * U -> U n 

>Hb?>i?z9y—hmmi 5©*y->un>©yu 

y h*©±»w. *«1 0*«k^®af|^^U-h©E?iJ 

2 1KHU ^M^StfT, <feSa©ftJK*fctt«}gpI 

tt, 3£*S»-r<5^JS«©«ffl«**:(4B*3g»-r-5IE 
HtftS^SfiTT^ft. #*JS©* v "J 7J82 5 *W 
SH«ttt*»-3#^B«^>J7JB2 5tt, ^ 
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A©:*-^-©JP£©X F a±JVa— X©# 'J T-j^e. 
j£S#&JRg*¥'J7B2 5 i-e©±fc?gj£Sn-53£K 
It&KH *4>&<£t>l:3^l,T^5. *>U IMfcJB* 

* U 7B 2 5 ©±fc. 1 l&*tt©&«JSL;5^L&nJS: 
ir»»fc. F5>vX*y-F«Sl 5Jb©»«g|WX 
l±, /1 y F 2 0 t»«-rsa©TS<DS t UT±GftH 

*n*&«»©is«s!®©i# nmmt lt-#±©s 

ST* 5r F □■fe;PD-7.©# »J *>Sfc.5#&jg* 

* U 7® 2 5 t-e©±IC»*3nJSJfe£»^JBl 2 6 £ 
^tf *>©#&£. CO&MB2 6tt#*l,<li. g&4 
OOA©»*©7>5 1: E>*^J«S. ttlkfcJSBfcxF 
n-fc;H3-x©**'J7JB2 5©T«S®Jc^sn 
S. »Ji&£JSiiaH~ 2SB©«i§r-Fo-feJH3-x© 
**U7B2 5©±fCitl&tt5i3nfc&]RJg3 0£-^ 
T^S. *f£L<tt, -#±©3£KSteJK®2 6 ©£3 
CMT*57>ft>i&Sff4 0 OA©JS^Tffi^ 
■5. 

[0 0 10] *Kfctt-CftV^«mSi&*T*»^^Jl 
13 1»SL< «&£fl§V>TTJg©7>3 L; E>'Jl 3 0 © 
JlfCifctU 2J§«jg©&««Mi8i|g£, "hDt^D 
-X* A- U 7JB 2 5 C#« LTS&fc-TS. «ft&XS7 

H l^X h 7>S?X^ y- h±©^fflS5iK/Xy H 2 0 

SttHT**- F D-fe^a-x©* 0 T-fr ejfc-S** 
U 7B 2 5 _he#&«** U 7Jg 2 5 ©g««®{C 
7&j£;*nfc<l>£< 1 1 ^©^JSS^tf^SK&K« 
ge«9I©«^3W^3lt*-f fctf'J ~>«J 3>© h7>$? 

x^y-h«jgi 5±©»»ffl^2 ot» tt^mmmz 
&jbb». ^'j^ggi o©y-FSMb<»i i±©« 

<. C©X-y7h'Ji7XE^tt. X7^-V«y^*Y/1 

->^E?(©t)5r>to©a^w-ha:LT«<o *n 
-en©x7^v»y^3 2w. ^^Baast-en-en© 

n >s« l 0 ©y- F»M1 1 1 ±lcis&;*ft&& 

a»«^^w-h&K2 1 t©r=icT€ssst«};oT 
*n-en©x7^^y7 r s 2fc#^.6tis«Efcjsi; 

St©3t«SS¥«fr»gS»«. Z. 

co o 1 1 ] a i \zmmm^m-mm<om<Dmmm 

ttil^Hm 2 , S3, 04lC7jVr. H2S^04fC^ 
t-^ffim>#TBl©fcffl£ll-T**g&tCtt. s» 

®2\zm-r?t%m*m»mmim\zi&'<ii® 1 ©aitjt 
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'<Tg|g£Sfc*FH'>ffi«l 3t->U3>S«tH 

1 2©MTM#tm-*tT^2©K-^S!IU&^ 
1 4ejE**oT<r>.S&£*. -^01Cfe^TWE^2 
© H-^*|gUfc<S« 1 4 tt, F U-f >«« 1 3 S-TE 

©# >J -> U n >y- F8BS 1 5 ©E»B#SB#l::««- 

a-rs«t5»c»(ssn-s. ^2©H-^««i4tt. h 
$ na. iSfcc f i 3 #n fc#gT&ntf. 

4KNfe^S!-C*5. te©jft"C«. B2©§HJSfcl 

[0 0 12] H3©^S£«Sftt. Kl©*JS«tH«&fc 
©-Cife**^ #U^'Jn>©h9>^X^y-h«i§l 
5 ±fcj&££ 1 6 * >) W Ufc85# 

ss€«5!©-feii'77'7'f >sn&F-/i>h 

aABi4€WLTU5. zwumzia^x. S«tfi 

20 >Snfctf2©F-fcr>yftABl 4H. ->>J3>S« 
1 0W!mK±Hi;«$©±S*ff3»5 OSfLW 
Jbl2*S*^»5 0©fl-JBtt. Sfc#lJi 1 6©^ 

o ta uaa-c «fc ^ tib»^ 5 nrzMtztzwz v»-»-r 

^sistiws, ts©*s^»5 1(±, ^ti-en©± 
fcj&ritsn&tfu 5^u n>© f 9 >>?x^y- h«i§ i 

5 ©*t£T*8W»£fc*^;fc^-8rr S Tfri 
5. F-^««l 4©*S*#:««'5 Ott, fH>fi 
«1 3<kt)fi^F-lf>y««*=tUT^5*«H2©^ 

5(? ssw©F-^ffiJsi4«to«iav>K-e>ysa[<£WL' 

T^S. F-^®«14©«nei©«a^5 Hi. H2 
©*«*J© F-^««l 4 iRU^-y-© F-fcf >{f 

[0013] fB4o>mmm\t, ai»^H3©^ss«ai 

FU-f >««^afitS5g*3!C0ffi«)J:*FP-f 
Fk^>««6 0tt, ->U3>Sfil 0©gffi©Tlty 

-Fas^Bi itKsi**»tT. Essn?.. *sfss# 

«fr^Sffl^©Hi5S^-p«, «SiS-5fe^©S2© 

*SW»CE(»-r-5F-kf>yjgS^L,TV^. XS5I2 
F-^SJtl/fcSiSi 4«. ?*>*;PXF;y:/®«i 

©s^fc^sna. 

[0 0 14] Bl. B3fe«kOT4©^««?tt, -tn-? 
nx>A>X^>^S!mi!L«JSS!7 FPX h-y^v'X^ 

tw-fs'fcw-ei&o, <s*B2©^ss«sjtt > 

a. »^©«ic«tna. Bi*^B3©njSM©-?n^ 

50 ntC^^5Pi!v'J3>-S«l Ott, 9 ohm- cm© 
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t&Sf&Gmtl. BX10 ls cm- 5 ©^tfiij9fiStt 
WU 30KeVI:SI3tlfe*a>'SlxlO ,s cm- J 

ns. b i ©^iswfcsvvr. n ioHK>ffl«i 

3*«ktf F-7*«B14«, 1 0 OKeVlCHSSnfc 
«£. 2 X 1 O' 5 cm-'0F-XaTa&l5<M , :3->ffiA 

$na. ia2^j;OT3c^-rie5swjc^uT. n f 

l"f >S«1 3ttl 0 OKeVCBfi^nfcBS^X 1 
o ,s cm- © .p-XS-cMMK *>aAt •& a ttzi. 

■o tmricjmes n$. f-xs« 1 4 a. m* ta 2 

©*»Wfc*V»rri, 1 8 OKe V*«ttXl. 5X10 
,l cm ! ©F-XST«;j*£'f:*->a-AU B3©*lg 
Bfcfc^TWU 3 6 OKe Vfeitfl X 1 0" cm*© 

f-xstbs-* *>sau Btfsn«. B4©sa& 

ttfccfctfSSfii 1 0, ^Y>^Xh5'X««l 2. a 

« c * f p-f >b« 1 3 &&tt f-7«« 1 4 ©*-tue 
© f- e >^i^^;i/tHH±-s-rs i^wc-E-n-rn 

F-tf>y*tfr*3n«. 

[0015] Hi^6H4ic^anfcSiffiw©^n-?n 

05ai5>605ct:i3n4i5l:, £*1&©1:3©JB 

ft*UTHfe*04ia&||J||& 7>^>i:*:tt& 

-g©&BB6 5 ffSJ: 
U7H2 5£**57>^E>©]S±©^SSe3eS|J 
ffiiUTflK. 0 5b©&Jg£j£Rtt, xhD-fc;i<n- 

x©+vUTjf2 5t. -e©s«c:ft«ru &m$i&m 

#ij6©ftE#f£B £ &r> TV>-5-S©*.*> 7 >x 
4 *>Xtt&»©#H&JKJi6 6 t«^tf-Ji«!igT» 
-5. &Bfi&Bfcjg©fc5— o©^#B5 cC*;£n 

-z<d*v')7®2s tzmmtt srr * 7 >jb 6 7 

id©7>^ ; E>H6 7JCM«T5i»^&©Ji6 8££ 
tf 2 Ji*jg(l>&JSSlffi3fcJIfc<fc^T- F a-fe^o-x© 

y 7B2 5 «*ti&£*iTv>*. z<D&mm&mm& 

T*-?T, #Ux'j3>©h7>i7^^y-F«jg©5S 
j^-r^^U s/ F 1 5©±>cjgjSSnfc^©tt«4^ 2 0C 

&»2n*. c ©«k ^ kb 5 c o&mimmmtt. b 1 

B 4 ©fHJS08 ©£* distf *&&fl*j§ t n ft 
5. fc£U xFa-fe;H3-X©**'J7Jl2 StCftS 
T5£j£tt8/f©-#±©JgTi&57>? i; &:>'ll6 7# 
&B&B*ii©*K*fB£&<5<k5C. S±&«Jg2 6 

COO 1 6] B6lttt, Bl£>6B4©ft£§MMIft& 



#S8¥4-2 112 16 

JO 

nrv>s. ^©Brti^jRSi&JigflijgttiDaan. * 

&©*¥ F W 13i. ■£© F P-f >««|CH 

u s^©e*MT3?atffiB$tifc*a?t>^;px 

F y 7&i£ 1 2 tfiSSnTHS. $ 6 F U-f >B 

7V-F2 lfflVFtJ^XEjrjai^snT^S. #U-> 
ij 3 >© F 5 >yX^y- F«jg 1 5 ttV F U i^XSM 
TD*Blftfc^UyFiLT<|}«$tl5. £nir<kD. 

10 Tcsy*3ti&&B«m#7V- 2 1 iztiwc 

LT-5-tl-f n©X7^^ «y 7*-WV>^-©fi* 

©x7**s>x?&ifcrf*. 

CO 0 1 7] Bi©*ffi«l:J:*x7^^^7*i'A-> 
*-E^©S#B#B7©¥BBtc^;*ttTV>.&. 

-tn-e ! n©x7*^y74 i ^/v>^— fejuc^* 
n*g«£&*£35s©aA2tt*jg2 © f-k^b 

tl4B, •e©±tC*J$$n<&«|jl7W'-h^B2 1© 
a#7P-FSB2 1©«lc«^S 
««7 0Sr|^€r}g*S$nTU5. «tjKdt«««7 0 
^ #»J^'j3>©h5>5?^^V-F«!iSl 5©T»r 

^^X^y- f-«jg 1 5 ©±C«&£Sn£:Bfc<B!Jg 1 6 

©ss^tBLfiii^^ja^ie^TjBfiiianTv^,, %&wm 

BE 7 lc*»S4fJ->'J 3>jfUy Ffci*X7^r v 

3E^"bLn&V>. Cffl^DXl — ^©raS*Effl-rS 
fcfclfcfclRl©?* >^;vx F y X*« 1 2 8. E 
©«f'fc:ai6rf5x73 I * ^ 7*^/^^^— t;HB»c«* 
50 ^(tj£*t5B»7 l$^t?i-5ffiJfK$nr^S. 

hy7B*fii 2©^»r^*n5«iK:j2:^4«^7 

ltt. «E#l$IK:gB3tlfc^DX7-A«^7 2iTO 
l^T^*. S5C(C, fclEanfc^^PXhyr/fiigU 

2 t-enicftaf 5«*(s»zi£*i5»a»7 1 ti«*ifij© 

5?DX7-AS»7 2»J. £*©X7**y 

^y7+t/ty^-!t te&*©3#£43Vrrttif6j&£ 
tx, S«tS-5e^S!ffliffi*|Bl©Flx-f >«^1 3*t? 

zwzm. t gztamMam 2 © f - tr > y«« 1 4 1- 
0 7 ic*-r»iE$nfc^^>^;px h 5/7 

®&12 8, B2^6B4fc^T)t^PI*«#g@©t* 
©HJgWC*5^Tt>jKffi»IlgT2&5„ L)0>b|g7©^ 

[0018] B1A»^B4 ©5t*B¥«^Kfi©Sijg 
tt. «LTBl©ft£B¥«#gg©aitK:WLT;in 

S->'Jn>X'7-rx*iSSl OiLTfflne.tl. *©tf 
(CiSI)77-f;*>hP M?v>^;uxh-v7««*# 
50 UT^S. MBB?"y >^^X F >y 7BH?©t6RlSBBSc 
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>if&&Vy : $iS>'a>&X\zm\<>T> S«l OtfiV 

ffiK«Pj©N H W >®« 1 3 *5«fc Zf N 1 4 £ 
»J£T5. N FW >®«1 3i5«fctfN K-fcT>y 
fWl 4tt, <*>aAffi*^triT5ffil 0±C^«ftc 

TB. f v-i >mm 1 3 ^ itXF-t>^«« 1 4 
tr^y^K^e. n fw>««i 3ttsi^LTx 

- y T F U i?xE3ffJK:^x>A>^>i > 
SF?>$?X*S#d&l,T^*. %g£ 1 1 

»si%-Kft->y 3 >*»e&*y- FfifcfcSr&fcss 

©«, S«£E*f©£*£T> SSt^C^-f^-Ft 
fc* H l"f >*« 1 3^©S5««*J^A€.n4. #»J ^ 

y 3 >© «fc 5 i&£*ia>¥mm>tnfre>fiizfBz&tz&& 
i o ±©y- h mitmm 1 1 s^feo <t 5 lo&ss-e, 

nfcJ:t>> F7>>?X*©y-bA^->:fc<fctf#tS£ 
^fiST*. $«y-hKfc«>B<!:UT#rtUfc=Kfc-> 

yn>«6ft®iiB, z.z.r. jgsc©#y->y:i>©h 
fc->y3>©£2©y-hKfc«iB£, ^ya>»«i 

©*flrf&*ftl8BU XT^-VSA^OSIaSrfpi!). £©^ 
fc&B 1 6 tt, y >^tt*j-T 5»cdx3>? 

^xHyT'tLTflKMsiwy-haMfcBi i©wvp 

STSS^y 7X717 5N£f?K,fc tj T# y v y 3 

ffii*4u «T«©^yv-y3>«ijg<&^. x^xg 
t-iJ^^-zt-xy^ictoT, -€-n-?n©x7*r 
^y^raofrt&sRfci&jgi 6©5Soaufc««-^ 

•5. *l:II-ifiI©zKfty'j3>Il IB. v'J3> 
S«i 0±(c^snii5^fi:B©xK'ffc:'>'Jn>gi 6 
b. ^'j->y3>©h7>^x^y-h«ii©±K^ 
3*5. #y>"Jn>©y-F#l3ii sfcftj&LTffi^ 
s nfcKft® 1 6 ©-t-ti-en©gs^B. * y 1/ y a >© 

y-M 5©«#*21AT)£^5®Dfc*Ufc«©a!)>$ 

=£ltv>*. -e©g, ttjaisn&aHy v"j^>©h7> 
v^y-MSgi 5©«ieb. HKft^n, 
rgs^v-ij 3 >©gsKft® 1 7 

[0 0 19] #y ytja>©^ijy Hfl}jg©2S)©SM8g 



12 



*t38iSfc9£tt»i«fi£Ev>T#fc£ns. T;P5X-> 

nctici^x, #>HAy f m^T> zm^tz 
#gumy-b tun* -m&\zm&L/ttf 
y ->y n>h^>s?x^y- hcwfciEgsftfctfy 
->yn>©h7>vx*y— Mi v -€-©±k:^ii^w 

l/Tlr>*. -t©&SJ!B, 2 0*<tOt«^y 

(Sigf*) HA v F© 1 o £&RKlfcl||flKg©& 
[0 0 2 0] &K*&£#£#K#LJt£j&££fTK & 

<D£5fz&K&mm*m&v. #y->yn>©h7>^ 

X^y-M 6±®Wrt»P2 0*tD!x-yVhiJ 

^x{cE?j^nfc^jB»m#yp- h 2 1 *t^^fcjg^ 

»V>&©BB» i^yri>S«l 0©|BKiSHK 
irt-ciJ/t^->®!sn!S;v>*«. m>7^— ;PFKfc 
«si®©±K:^$n»:««Bttsa3n. tois^n*. 

•>'Jn>Sffii 0*^^y-hK<k«ill i*>e», # 
y yy n >© ^ 5>^x^y- h*jg 1 5 ©±©k^4Sj 

a? SI 6©&$T£;S**X7**y:/3 2©^SfcH:e 
U ^©SttS^©-c. C©*©S©jg«igfc«to 

Dfc*bfcS^16«. ^©3SS»X8ICteUTJg*fP0. 
^©tem^©!* 2o©i^;i,Bi'&6tt©&«$m#:/ 
h 2 1 «, V"<;ktjiK«©giK/v> F 2 0 
£f£&fe5 1 o©W^,J:©, 2o©W^;Hc^Sd , r 

5. j:©«msHi itcgfe^<^sn*. 
[0021] #MtJftR#ij£©Kii«. s-rsfijfcy-r 
50 ^-^>yv-nx^y->©±{^as^y>y*iaa 

s^K^©^©«t«:t. c©&s»«3a$y>y£An 

5. rSJI/T-fe^— F (amy 1 acetete) © 
4>C 5 ss©x h nirlVu— x5^tfjSIBt©»^L&t>© 
<£. i:f3©7k©^ffiCiaA-r-5t. SKifi^xm 

»CB8 0 0 A©^©- hn-fe;i/D— x©jj?y v-ft; 

issu ^*utu*3. ^sa^^y^ys^tr^ 

i •\'^-y'>a.X^y->**®*T±#^«, ^Vi-P* 

y*5ir;7'fi'Xi'y->ic#«-r5. *ut-aiib 
S3S#Ha©*r?£s$-&&n. 3a$y>y©is$:fe:6 

^S9-f^x^y->*^i:o«r-r. cniciy. 3* 

S*£*-T5»?J8 0 0 A©JP*©xho-fe;UD- 

2tn, -e©±K:^s)i*t, si*^04K*$n, •?■© 

50 $m*m 5 a*5H5c fc^bfc^JR«A»J!ii©^-f 
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vrmzmmiwrz&mmt LT&m-tzotz 
[0022] ms\z\t. i^ifflSimtT^ti/ 

iESlC (tang euticell 
y) «<®A©**t%jS$nSig.gdJ»5fr-5. 

(b) *fci*Tott, mmvn&izkmmmtzfe-vb 

GftDt>»?) SUBSET** if*, (c) SfcUMIW 

&ss&&*©##tt«8-?t££-f*. c©ras&#< 

8t¥»&5ttt, 1 9 7 2^> »J-5>F*H^3 

TG 1 1 9 3 A r^* 
AC =0. 44D 

xy**y:/p*©4 4XSr?<iiiRrrs 
ctjitT^r, &Sfiii*ifc:g8-r*;i©#*f 

jl. ±e^i^-h«ijg«iia2 5 umviEjmomn. 

*LTH4. CO^-^^fflt-V (I) ©jfcfrS^afc 
&K©8:*Ji«U. 9N/m£Urefo£3ft-5. S&fc, 

rs««jee« 5 o v* xxtfrntzoBmrnfau 4 7 0 0 A 

CO 0 2 4] fl5©K»«fc*^T> #)5 0 0fi©X7* 

£JHfLT, «iiS?-*«JE©gl&,»:LT. 75??>*- 
7T-ffi«@#f^-> (far field dl f 
fvoctionpatterns) Lfc„ 13 1 

OB, tf-^^Sfil«J©B8fttbTmiJjt©lHl«fX^y 
hC^tti@«f^i£^-r^7 7TifeS. COST?. @«f 
^tt. A3tP-1flf-A©ffl#caT*m#X#;> h 
JC*J^^)tfJ*©ifc<i:UTgg«t;5. Sr»©ft©«M5I« 
X#5> h©@«fE#©±€a£^K/5:*«fc5(c 
3. 4X©t£-^0#f$tt3OV4#A.6 
«ffc*€,*>n, fcf-^@*r*fc^t4SNJtB3 7dB < 

s^-r. s Njt«, m i ^isi«fx#5/ b-rmmstLtt 
o«BE©^ic»r<5 K-moifct urggsn*. 

er t ©^MWft&R©i3»*»*.*»fiv»W'^;i'©t>®T*s 

C0025] a i *»SH4 ©v»-rn^©^a¥S*s 

M)^<DI7^fy^3 2£Sfrvr. (-10 
6 V/cm) at#SE-r*£. £SHSffrWS<»:&.&©-C * 
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TttPm©£»^#£#©¥«Rfc«ktf&«S,b£# 
&#€08»C5S-f«k5fc{Rj£l,Tt<>-&. RS&gfcfc^ 



[0 0 2 33 VB^JR£S«m©SES, To 

ttftK©S*. en BSa«f©9l«^^^-rS8S§E. 

JO ■aT-M.Sft*. 

v « 1-5 8x1 o- 8 b 3 t 0 
c - ^ (D| 

Dtii7ft-^i. R«3t*$#«t#i|gl©¥S 

o «N/m©m&"ejS3ft-&. 
fc:fctt*fil*©t;-*«, TfB©53UD4F;tSn.&. 

i= 

(HI) 

*a©t)-f*^^W (- 1 Mm) £ 

»am^^a«©fi#^w- h 2 1 icsasn, 

tzT -5 © tS-T S BIRttMem* B STgftt 

*. mmtztt-tzgm&mv&^&itz&tfzjk* 17 

#1ry 73 2 tZt>1t*MVt<0G,tf<O#tbifi*SZ\t>tt\,^ 
A*S4A5^y T^ltte^x/H X ©7?- Q ^S3£R 

-sjitctoT. X7^^ry7 r 3 2s««jr)fetie©m» 

[0 0 2 6] K9l©/i:*»C^JBSftBM«eB, 

n>««l0©«W«ft* 4, 1 7U-J±to\z#\,*T 
40 V« +V . ■£LT#©7^-AF»m}:V» -V 
©ffl^S-rsr^JcfcOS^frSn?.. r©^j£fc*3tr> 
T, I7fty^3 2t*5fc-5®BEPITtt + V 

-v ^£MW«££5t;;g{fc-ra. »«©firajttx 
7* t y ^W©«JEKT© 2 SfcteWt<&©T, «^© 
3»6«lilSj©fit^SS-^A^:H. Sfctc^TV 

& A -f 7 X 1/ ^)W» S, A*«^ « Al A& 0 51 ^fc D 

[0 0 2 7] 01 2££irt£i:. 0 1 ©3t^|B¥«<*: 

50 ssseofc?srpifi!Bt*s!»s©^Dy^0^$nT 
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*&, inn. ytitm^mto&wfriom&zn 



UTV»*. 0 1 2 f©i£H9£ LT7p3*l*ft«g|¥l£»: ^£388 4 2«. fPSr^SS tffSIMfe&tStt «k 5 fc± 

®fc&tt*s#£j£«>s. mmsm 1 o ©±cK3i«c«fe 4 a&mnti/tgmtmxmmmt* sb 1 43j:tfsg 2 © 

&^*xhni:#D-x©**>J7Jf 2 5t-t-©Pi«I *?7*7:f-ayg®»8 2, 8 stz-tnztxmmznz 

(C»fiS$n&J:»©^JSH2 6^«fc«2B«lig©ffl3SS 8H* ©fHf A* 8 0 , 8 1 £Wt/TV>£. g«U&7:J- 

30,31 *^tffirp|nitife^H««^^ix~ bttmt utr=T-frmmfiv>-7)V£ hxm^n. sg 1 
?z>. mi 2<f»o««(fcUT^2ri*#«j^urj>©h jo S207^n^/j®gn8 2*j:c;8 s^ssscx-r 9 ? 

7>~7X*y-MIBgl 5©i"JyM:J:D»^n5 2ttTA*3ft-5. ±Sjffi6§»ttSS 1 ©jSMfc 8 2tt<f 

fc«£SiRU ^.©©^©^©XT^yT** ©jgjti»S^a»5 ; -4'lf .y h©m^A**Stt^<5t 

*/ts^— tin**?*:*:*. a<s^4i*t^fe^ ^itmKm&isftz. -€-*ven©«ic*j^-r\ *n-e 

5Vt-f x©*?7\ 7-yni/mm*2\z!iZ.e,}\h. tt©Jgl:fe<fctfSi2©7*-nyjfflgtt8 2. 8 3©4;fi 

£©S£«ttl 9 7 6^1 2M2 1 BKBUSSfc5^L/ JS»M (peristaltic) CCD->7M^X 

tt#3ft&*B!fetra3, 9 9 7, 9 7 3^|C*3^TR * 8 4 *ai/T. Mj9m9-9t&s7 hZtlZ. ->7 

7Ff£Wtm£T<bZ.ftFi:$Z, ±S#HF«t»t«. M^S?X*8 4*t^o«^lt**t, 7D-/7/WX** 

-f>««l 3fciJ©fg*ta*#*.S*lS-2F. HttCft* ffikStl. spfTfC^SIE^y- h 8 5*tfP»USHW 
7*— ^AAnTIIBaWCM^gaigW^^rrSiit^fc 20 fc. CCD->7M^v>X^84MOt- ^tt. lift© 

©T*3. T3-y-4 0tt»S»«©«SS^L. E 7n-r-f >7"tfi«««8 6^^3/7 h*n5. &*Sg 

#CTt>, 7>5'A{cfeT^-bx-r*rtdtrs-6. £ 1. 5&2©7:*-nyjiMiiS8 2fe<tat8 3icit 

W»3fe£3lgH©ftt»tt. Mtf2 0MHzt^£J: ti'Dyi'll^n5->7h^X3'84'v©AA©» 
5fc7^oy^£A#TSC£fc£oTflfTS-tt.5. OffiOt;l/8 7^x6*1X1^. £©^«©-fe;H*j 
©^x-*tt£C7*nyjffigj|§|4 2£:frU X7^* ©e^:r-**t->7f--l'-7X*8 4©A;&fcJI<£, 
*!/**/t3'*-i»l©FV'-f>1IWtl 3^tWlC- 7hWJ>X^8 4*6, Wftls2iy-h8 5t^U 
«-C2i6tV 5*3-^4 0 ©g«ttft!r:j-y«>&*fP» >y&»«i£8 6©-fey b ^©t3 ©#»c SW- 
Ts, ecfc. s^o^-^^ra^fc^^asn*. * ^-^©fcaiassTu. wf&esy-i-s 5©<e» 
s'7 r SM«4 2'sab5»©x-3'*m#r$n^fr< a«8sn*. ^©»x-^**'>7hv^x^8 4»c2ir) 
^•©«ttiBfifflk^x^-'NffBmsn, *©*£ 50 c*n«©T» s#&ss7Fi<'XK9>'>>x*©8?!j 
Ansa>©*ef^*we.n5. ±fast8fflu-7x^- fc*ttsHL"f >K5-i7«BlgS9 otio 

tt. 5^>F5^/1-fcjfcK3ft. >P**f/t— tt T. 7D-x-f >yt£«t««8 6^fl-^fttSniS#fi 

3I£tti§r, ^tl0HH>lDn. Dn ,« (131 fcttflJLfc^EEl^Jl^Tjfe*;**!*. HH>13 

3#JI) * e>miM:0 9 y 4 tf» ^©SUl^JVicT^mstt* tr3-^-9 1 

2fcA*3nT^sra. iT8HW>l«l 311 «r /MtU-7-WAA3n. *?j£©y-h»l 5WM 

mzimztiz. vi'-onRi/'vvwfeibznzt, t, hw>jii 3©+k#^5«eei^;i/#&i£!K 

f t n-^4 0ey-h«Gm5£SlRUf^ffii$-«i:2,©tf, 17*+ vT^W^*— b;k©+{Cffi«Stl?.. 7D 

*©£©£T©h7>S>X*)WtM&;fctf&n*. -?^>^ttfMB*8 ec*^©^-**^*!!* 
£©f£Sb£<fcO, •€-©«©*©X73 : Y>y:7'*lr/'< 40 n«^IC, dn&©«fiEP^a. »J-k<yt-y— h9 

•>?©->U3>fflll HW>«£EP^ (Vd) nm 2:fc ! fctfi4;«K W (B^-B-T) »CJ;-pT\ 

»*^6nTfeD. ECfcCfctfS^/VI^-H:. m [0 0 2 9] m 1 4 fcjR-tJfc3E3l§gBfc*S^T\ &*SB 

JEl^» (Vd) nm©**T*S„ ^JUtt^Ra. B 1 iJ<ktfSS2 ©7^-D^iSg£»8 2feitf8 3©^©^ 

^A-fyxmEE^Ji-VK fc»»SnTt»«. »{Cj8m nfh©i/7hl/yX^8 4it V- h©*» 

{C*tt-5X7^-v.y7+^/t>'5'S:^g-rs«JEEI?T i£'5lt J b^tftf^-rs. 7a-x-f >if&mfg1$.8 6^© 

tt, V» - (Vd) nm=AVnmT-*b£n3. T-^©¥fTfeSIH. *©^» (*fcttffl8:) Ht/h© 

o©*^»-rs. c©7F^x}isiej?tt. sssma Ki"r>«*i 3*ssu saay-M 5ix/^x 
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mtl 7 -f 250X260 ©X 

T¥*v?*'rrt>'9-<n&m£.J8h> 2 0MHz©x 

-fu-httejttzt* *n-ftxmife«fc^2©7 

1-{fUgmm 8 2 :fe«ktf 8 3 h t/^X* 8 4 

lilOMHz T. ¥frx-^«2ltt, 

H UXlfj£©->-ir>X», 1 0 <t s BUSSf*. tt 

[00 3 0] a i 4 fc^f*«n*«»«H©iB 
^©fctfa^tUTctfcssftT^s. c©&Rtt 

©312 © H-tT>^«« 1 4j&>£ffc5->>J 3 >©«#S 
#tfc«fc:tf©A*ffl£R^T^S. ftlAT. 

i— f 2 1 a, msmummmmzi: -> u 3 >s« 
1 0 ©y- 1 1 ©£iPi^©&«&si©^»&fis 

S^KrV^^-S. ^OS&tCfc^T, %U7^t«^ 

bTL*5 21tCJ;0> ®S?©m#7>-f*2 l-s©# 

> h y KVWf- hi 5 ©itC^^n&S^XB 
Ay F2 0 <t, ^jgm#yp- h 2 1 tt. ttj£4S5£#© 
±^© 1 @©&©5fc5i£J|l.>, l7*t?^3 2(DHl 
©fl-H i& *&fc*/P 1 6 fr*>SSLZ8itt.m<Dm 0 mLfc 

fc»*«n». T©P^©^Rtt, y-hs<t®i i 
©*®c»djsn7D-?-f >^«yp-h2 i©k 

©h?>5>X*y-MPt*l 5_h©SMWil 6£*543o 
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